THESE observations are limited to the diagnosis and drainage of fourteen cases of otitic meningitis of the posterior fossa of the skull of which I have full notes. All the cases were fatal, and post-mortem examinations were made in twelve. Purulent meningitis of the posterior fossa of the skull was found in every post-mortem with large collections of thick gelatinous pus between the tentorium and the cerebellum, also in the cisterna interpeduncularis surrounding the optic chiasma and pituitary fossa. In advanced cases the mening-
itis was beginning to spread along the Sylvian fissures to the cerebral cortex. The cisterna magna in some cases was free from pus, and a collection of pus in th-is region was not a marked feature in any case.
The path of infection in eight cases was traced through the fenestra ovalis to the labyrinth and to the internal auditory meatus, then to the under surface of the pons or to the interval between the tentorium and cerebellum. In one case a collection of pus was found at the aqueduct of the vestibule and appeared to reach this position along the saccus endolymphaticus. Collections of pus were more commonly seen at the internal auditory meatus. Fistulae of the external semicircular canal or of the promontory were not discovered. This post-mortem evidence, showing that the path of infection was through the labyrinth, indicated that symptoms of suppurative labyrinthitis should precede meningitis and in six of the cases there were definite symptoms of labyrinthine inflammation which preceded the characteristic signs of an established meningitis. The post-mortem evidence of a collection of pus at the internal auditory meatus and at the aqueduct of the vestibule also demonstrated that the most direct route of drainage was through the labyrinth and internal auditory meatus, or through the inner wall of the mastoid cavity in front of the lateral sinus to drain the inner surface of the petrous bone.
In no disease is an early diagnosis of greater value than in a case of threatened meningitis. It has long been recognized that an established case of otitic meningitis with its severe headache, vomiting, temperature, and pus cells in the cerebro-spinal fluid is hopeless and operation useless, but even in such a case, drainage of the skull and lumbar puncture should be done as it is the only method of relieving the agonizing headache and distressful symptoms of the patient, who is often quite conscious to within a few hours of death.
The labyrinthine symptoms which preceded meningitis were those due to irritation of the labyrinth followed by loss of function and destruction. The irritative symptoms were vertigo and nystagmus and, in one case, severe tinnitus.
F-OT 1 * [November 18, 1921. The patient looks ill, with a strained expression indicating headache and pain. The temperature is raised to 990 F., or may be normal.
The cerebro-spinal fluid at this stage may be normal, but more usually there is a polymorphonuclear leucocytosis, which however is nearly always sterile.
When severe headache, vomiting, neck rigidity-the symptoms of manifest meningitis-appear, then the cerebro-spinal fluid is turbid and contains pus cells, but it is now too late to save the patient. In two cases the normal cerebro-spinal fluid produced a false sense of security, but any excess of leucocytes in the fluid should be a grave warning. A leucocyte count should be done immediately and no time wasted in looking for organisms in the cerebrospinal fluid, which is frequently sterile. The tests by litmus paper for acidity and for the reduction of Fehling's solution were carried out and found to be unreliable. Fehling's solution was reduced by the purulent fluid of one case of pneumococcal meningitis arising from otitis media and in two other cases of probable mixed infection.
It is in the first stage of labyrinthine symptoms that labyrinthotomy is likely to be successful and several such cases have been recorded. If the labyrinth is defunct with complete loss of hearing, then there need be no hesitation in draining the labyrinth, but this decision is not so easily made during the irritation stage of the labyrinth because it is known that such symptoms may disappear with the performance of the mastoid operation.
In three of the above cases a fulminating meningitis followed-four days, eleven days, and three weeks respectively-after a simple and satisfactory mastoid operation for acute suppuration, and it is in this type of case that it is difficult to decide on labyrinthotomy before the onset of meningitis. Labyrinthotomy is not a severe or difficult operation if the middle ear is well exposed by reducing as much as possible the facial spur, particularly its anterior edge, and by detaching the auricle and the cartilaginous meatus downwards and forwards. When the promontory is thus clearly exposed, one tap of a small chisel on the bridge of bone between the fenestra ovalis and fenestra rotunda removes the promontory and opens the labyrinth.
If signs of threatened meningitis have developed, drainage through the internal auditory meatus is obtained by firmly thrusting the narrow end of a Ballance's mastoid curette inwards and slightly forwards through the fenestra ovalis. The concavity of the curette should be directed forwards, and the fenestra must be seen, otherwise it is quite easy to pierce the carotid canal, which lies immediately in front of the promontory and is covered by a thin plate of bone. Occasionally the bone is so firm that it is difficult to force a curette through into the internal auditory meatus, and the specimens of temporal bone exhibited clearly show these points.
If there is not a free flow of cerebro-spinal fluid, a bad prognostic sign if the internal meatus has been opened, further drainage of the skull can be carried out through Trautmann's triangle, i.e., through the inner plate of the mastoid process in front of the lateral sinus and immediately behind the labyrinth. There are some small details of technique in this procedure which experience has shown must be observed, i.e., the lateral sinus should be exposed, tben the bone between it and the facial spur and below the mastoid antrum removed. If the opening is made in the mastoid antrum or too high up, the superior petrosal sinus is injured, and this has been done in one of the temporal bones exhibited. The disadvantage of this method of drainage is the small area of operation at considerable depth, and the pressure of the inserted drainage tube on the lateral sinuis may ,produce thrombosis. In the first specimen it can be seen that the drainage tube, by its position, is directed to the under surface of the cerebellar hemisphere on a level with the flocculus and away from the cisterna magna.
Drainage through the internal auditory meatus and in front of the lateral sinus has proved more satisfactory in the above cases where the diagnosis is clearly established than the more formidable and dangerous craniectomy of the posterior fossa, because the original focus of suppuration in the mastoid and internal ear can be dealt with, and it gives more direct access to the collection of pus at the internal auditory meatus and to the area between the tentorium and cerebellum.
In conclusion, the following procedure is suggested:-(1) Given a case of acute and virulent streptococcal suppuration of the middle ear and mastoid, with symptoms of labyrinthine irritation, a lumbar puncture should be performed first, and at the same sitting the drum incised and a simple mastoid operation done.
(2) If the labyrinthine symptoms do not subside in forty-eight hours, and the cerebro-spinal fluid shows a leucocytosis, then the radical mastoid operation, a simple labyrinthotomy through the promontory, and a second lumbar puncture should be carried out.
(3) Failing improvement, and if signs of meningeal infection develop, then the posterior fossa is to be drained through the internal auditory meatus and in front of the lateral sinus. SPECIMENs EXHIBITED.
No. 1.-Temporal Bone from a Case of Meningitis occurring Eleven Days after a Simple Mastoid Operation: (a) Mastoid curette passed through the fenestra ovalis to internal auditory meatus; (b) drainage tube passed tbrough opening made in front of lateral sinus; (c) this tube impinged on the cerebellar hemisphere on a level with the flocculus and its direction is away from the cisterna magna.
No. 2.-Temporal Bone from a Case of Fulminating Meningitis resulting from Acute Otitis Media of Three Days' Duration: (a) Promontory removed to open labyrinth; (b) pin passed into internal auditory meatus: a mastoid curette could not be forced through to the internal auditory meatus; (c) drainage 'tube inserted through inner wall of mastoid antrum to show injury to superior petrosal sinus: the antrum is nearly always too high for such drainage; (d) middle fossa dura extensively opened, but no meningitis of the middle fossa was found.
No. 3.-Temporal Bone to show Relation of the Promontory to the Carotid Caanal.
DISCUSSION.
Mr. LAWSON WHALE said he had had three similar cases, all fatal. Every one found difficulty in draining through the tube. He had used a spiral silver wire drain instead of rubber. He now used two tubes, the total calibre of which equalled the diameter required, so that if one should become blocked the other would probably still act. They were sewn together side to side, so that on section they looked like the figure 8. With regard to the use of a scoop for the internal meatus, an instrument which was less liable to do unnecessary injury was the Alexander Eustachian-tube rasp, which was square on section.
Mr. G. J. JENKINS said the operative procedure in these cases had been carefully described by Mr. West and Mr. Scott, who were the originators of the operation. There was much to say about the recognition of early meningitis, but he wished to express his disapproval of repeated lumbar punctures or the taking away of much fluid in cases in which the diagnosis of meningitis of labyrinthine origin had been made; he thought it dangerous, as a means of diffusing infection through the posterior fossa. He did not agree that if the fluid appeared to be clear the case should be regarded as one which could be treated by simple mastoid operation. There were other certain clinical signs of importance. The fluid should be examined at 6nce and a report given before the operative procedures were carried further. If polymorphs were found, it indicated meningitis.
Remarks on the Comparative Effects, immediate and remote, of introducing Absolute Alcohol into the Labyrinth of Birds and Human Subjects (Cinematograph Demonstration).
By SYDNEY SCOTT, M.S.
(SYNOPSIS.)
MR. SCOTT described some investigations on the labyrinth of pigeons which he had carried out a little more than two years ago. In connexion with aviation during the War the importance of the labyrinth came into prominence.
It was claimed that the functions of the semicircular canals should be tested in all applicants for commissions in the Air Force. Different persons reacted in different degree to stimulation by rotation, &c., but the clinical method of hyper-stimulation was employed to detect the presence of a functionating labyrinth. Only by the total absence of reactions could it be inferred that the labyrinths had been destroyed, or were functionless. He had destroyed the labyrinth by means of absolute alcohol, five years ago, in a patient who had had an ordinary fistula of the external semicircular canal, caused by otitis media. A radical mastoid operation had already been performed two years before he first saw the patient-a young woman-who was then subject to persistent recurrent vertigo. At that time the labyrinthine reactions were normal, but when pressure to a spot in the region of the external semicircular canal was lightly applied with a probe, it produced the usual phenomena associated with a bony fistula or sinus of the canal; suction applied to the stapes also gave rise to the same phenomena.
After the injection of absolute alcohol through the "fistula" into the semicircular canal the patient had immediately presented the signs associated with recent destruction of the labyrinth, from the symptoms of which she had now long since recovered. She still showed the typical signs of defunct labyrinth but only in response to the caloric and rotatory tests. At first there had been severe facial paralysis, perhaps because too much alcohol had been introduced. In otber cases when alcohol had been applied to render the labyrinth functionless, the effects had been the same, without the production of facial paralysis, possibly because steps had been taken to avoid any excess of the reagent remaining in the cavity.
The same method had been adopted in order to destroy the labyrinth of the pigeons, the alcohol being injected through the tympanic membrane and base of the columnella into the vestibule. This injection had been painlessly carried out under general anesthesia. The evidence of defunction was the immediately altered behaviour of the birds. The cinematograph records showed this altered behaviour in birds in which only one labyrinth had been destroyed and in one which had survived destruction of both labyrinths for nine months.
